In a recent paper, McMurry, Weaire, Lunney, and Hutzler'
claimed that the angular dependence of exiting photons diffusively transmitted through a disordered multiple-lightscattering material is controlled by scattering anisotropy in terms of the ratio of the transport to scattering mean free paths. Motivated by discussion with Weaire, I considered the same problem but reached a different conclusion.2
Namely, the angular dependence is approximately independent of scattering anisotropy and depends strongly on the reflectivity of the sample boundary. Within the confines of a diffusion approximation, transport is best described by the photon concentration field U(r) satisfying a diffusion equation with D = (1/3)c* and boundary conditions such that U(r) extrapolates to zero at distance Ze X 4' outside the sampie. The value of the extrapolation length ratio Ze i5 chosen so that the fictitious flux ofphotons entering the sample equals the boundary reflectivity times the flux leaving. This gives Ze(2/3)(l +R2)/(l R1) where R=(n+ 1)ffRQx)dp.
and R() is the total reflection probability for a photon striking the sample boundary at angle cos ' with respect to the normal. Given such a concentration field, the angular dependence of the exiting photons can be found by straightforward kinetics. Ignoring refraction, I calculated that the probability P(p)di. for a transmitted photon to exit between cos p and cos (+ d) from the normal is given by
Ze/2+ 1/3 It thus contains a mixture of cosine and cosine-squared dependence that depends on the boundary reflectivity through the value of Ze.
In Ref. When anisotropy is included, the angular dependence is unaffected except for a subtle dip at glancing angles (see (1) in terms of the scattering anisotropy. However, it should be cautioned that such deviations can be small compared to refraction effects and may depend on more details of the scattering form factor than just the value of In conclusion, the angular dependence of diffusely transmitted light is set primarily by boundary effects independent of scattering anisotropy. This is also born out by experimental work on suspensions of polystyrene spheres of variable size, where refraction and polarization are also important.3 Scattering anisotropy has at most a subtle influence on behavior at glancing angles; there, detected photons originate in a region very close to the boundary where diffusion approximations are least accurate. Contrary to the conclusion of In a recent paper1 we addressed the problem of the angular dependence of light transmitted through a foam, which is predicted by the diffusion model in the case of slab geometry to be of the form T(O) = a cosO + b cos2O (1) where 0 is the angle the transmitted light makes with the normal to the exit face, and b/a =3/2 if the usual boundary condition, that there is no net inward flux of diffuse light at the exit face, is applied. Measurements on real foam samples indicated higher values of b/a, and random walk simulations showed that this ratio increases with the degree of anisotropy of the local scattering (measured by the ratio ofthe mean free path to the transport mean free path).
Durian2 has called these results into question on the following grounds:
1. The angular distribution of the transmitted light is strongly affected by reflection at the boundary, when a glass container is used. 2. His random walk simulations showed no dependence on anisotropy.
We fully agree with Durian on point 1. However, this problem did not arise in our measurements on solid foam, which needs no container. Our random walk program, with no reflection at the boundary, is therefore an appropriate simulation for these measurements. These simulations showed a variation of b/a that was produced only by the anisotropy of the local scattering.
Our experimental results for liquid foam, in a glass contamer, indicated that b/a was larger than 3/2. Our simulations showed such an increase in the case ofpredominantly forward local scattering. However, incorporating the effects of reflection through introducing an average reflectance R in the diffusion model3 decreases, rather than increases, the ratio b/a, giving [3(1 -R)]/[2(1 +R)] instead of 3/2.
With regard to point 2 we have two comments to make in reply. First, Durian uses an exponential step-length distribution in his simulations,3 in contrast to the fixed steplength used in Ref. 1 . Our simulations using the exponential step-length distribution show a reduction in the range over which b/a varies compared to the case of fixed step length. This is shown in Fig. 1 . However, an increase in b/a as decreases is still apparent. (The scattering function used in Ref. 3 , and in the results displayed in Fig. 1 , is equally anisotropic for all values of ?iC*, since it is essentially a delta function, selecting a particular value of the scattering angle.
In particular, it does not approach isotropic scattering as /* 1. However, the data we obtained with it show similar trends to that which we obtained using the scattering function of Ref. 
